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㸦内容ࡢ要旨㸧 
画像信号ࡣ被写体࠿ࡽ，撮像機器内ࡢ࢔ࢼロࢢ࣭ࢹ࢕ࢪタࣝ処理を経࡚計算機上࡛扱えࡿ
情報࡜࡞ࡿࡀ，そࡢ過程࡟࠾い࡚劣化ࡀ生ࡌࡿ．画像ࡢ劣化過程ࡣそࡢ要因࡟ࡼࡗ࡚異࡞ࡗ
たࣔࢹ࡛ࣝ表現ࡍࡿこ࡜ࡀ࡛ࡁࡿࡀ，そࡢࣔࢹࣝ࡜異࡞ࡿ画像再構成手法を適用ࡍࡿ࡜，劣
化を除去࡛ࡁ࡞いࡢࡳ࡛࡞く，本来ࡢ画像情報を大ࡁく損࡞う．そࡢたࡵ，画像ࡢ劣化過程
࡟応ࡌ࡚適ษ࡞画像再構成手法を適用ࡍࡿ必要ࡀあࡿ．本研究࡛ࡣ画像再構成技術ࡢうち，
ぼけを含ࡴ画像ࡢ高解像度化技術࡛あࡿ超解像࡜，撮像機器ࡢ焦点ぼけや࣮ࣔࢩョンぶࢀを
除去ࡍࡿ画像ࡢぶࢀ除去技術࡟着目ࡋ，処理ࡢ高速化や精度向上を図ࡗた࢔ࣝࢦࣜࢬ࣒を提
案ࡍࡿ． 
第 1章࡛ࡣ，研究背景࡜ࡋ࡚，画像࡟混入ࡍࡿ様々࡞画像劣化ࡢ原因࡟ࡘい࡚言及ࡋ࡚本
研究ࡢ目的を示ࡋた． 
第 2章࡛ࡣ，画像ࡢ劣化過程ࡢ一般的࡞ࣔࢹࣝを提示ࡋ࡚そࢀをࡶ࡜࡟従来ࡢ画像再構成
手法を一般化ࡋた．  
第 3章࡛ࡣ，画像ࡢ高解像度化技術࡛あࡿ超解像技術を取ࡾ扱ࡗた．辞書࣮࣋ࢫ超解像手
法ࡣ，高解像度ࡢ画像パッチを辞書行列࡜係数࣋ࢡࢺࣝࡢ線形結合࡛表現ࡍࡿ．従来ࡢ辞書
࣮࣋ࢫ超解像手法ࡣ低解像度࣭高解像度ࡢ辞書࣌࢔を予ࡵ用意ࡋ࡚࠾く必要ࡀあࡾ，パッチ
ࢧ࢖ࢬ，辞書ࢧ࢖ࢬ，拡大率等ࡢパ࣓࣮ࣛタ࡟柔軟࡟対応࡛ࡁ࡞い࡜いう問題ࡀあࡗた．本
研究࡛ࡣ，入力低解像度画像࠿ࡽ低解像度࣭高解像度ࡢ辞書࣌࢔を動的࡟生成ࡋ，従来法ࡢ
問題࡛あࡗた，辞書を用意ࡋ࡚࠾くこ࡜ࡢ欠点を解消ࡋた．ࡲた本研究࡛ࡣ従来手法ࡢ L1
再構成問題を L2再構成問題࡟変更ࡍࡿこ࡜࡛超解像ࡢ性能を損࡞うこ࡜࡞く，処理時間を
大幅࡟削減࡛ࡁࡿこ࡜を示ࡋた． 
第 4章࡛ࡣ，画像ࡢ劣化過程ࡢうち，撮像機器ࡢ動ࡁや，焦点ぼけ࡟ࡼࡗ࡚生ࡌࡿぶࢀ特
性࡟着目ࡋ，ぶࢀを含ࡴ画像࠿ࡽぶࢀࡢ࡞い画像を推定ࡍࡿぶࢀ除去手法を取ࡾ扱ࡗた．劣
化画像࡛あࡿぶࢀ画像ࡣ劣化ࡢ࡞い原画像࡟カ࣮ネࣝ㸦点拡ࡀࡾ関数㸧࡜呼ࡤࢀࡿぶࢀ特性
ࡀ畳ࡳ込ࡲࢀた画像࡜ࡳ࡞ࡍこ࡜ࡀ࡛ࡁࡿ．本研究࡛ࡣ，ぶࢀ画像ࡢࡳ࠿ࡽ，カ࣮ネࣝを推
定ࡍࡿカ࣮ネࣝ推定問題࡜，推定ࡋたカ࣮ネࣝ࠿ࡽ画像を補正ࡍࡿ逆畳ࡳ込ࡳ問題ࡢ両方を
実行ࡍࡿࣈࣛ࢖ンࢻ逆畳ࡳ込ࡳ問題を取ࡾ扱ࡗた．カ࣮ネࣝ推定問題࡛ࡣ画像࡟特徴抽出ࣇ
࢕ࣝタを導入ࡍࡿこ࡜࡛，そࡢ精度向上を図ࡗた．逆畳ࡳ込ࡳ問題࡛ࡣ，差ศ逆畳ࡳ込ࡳを
周波数上࡛実現ࡍࡿ方法を考案ࡋ，実行速度を大ࡁく短縮ࡋた． 
第 5章࡛ࡣ，結論࡜ࡋ࡚各章࡛得ࡽࢀた内容をࡲ࡜ࡵ，本研究ࡢ成果を要約ࡋた． 
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Thesis Summary 
Image signal is taken from objects and processed by analog and digital systems. In this process, 
deterioration is included in the image signal. The deterioration is described by many kinds of models. 
However, applying the image restoration for an inappropriate deterioration model causes additional 
noises, which break actual image information. Therefore applying an appropriate image restoration 
technique is necessary. This research focuses on two kinds of image restoration algorithms, the super 
resolution for removing sampling matrix and the deblurring for removing motion and focus blur. This 
research improves these algorithms in terms of execution time and precision. 
The first chapter describes the basic theory of the image deterioration and existing methods for the 
image restoration. 
The second chapter describes the model of the deteriorated image and image restoration problem. 
This chapter also describes the dictionary-based and probability-based image restoration process and 
optimization methods. 
The third chapter handles the image super resolution technique to remove the blur effect and 
sampling effect in the images. Dictionary based super resolution, which is one of the super resolution 
approaches, reconstructs high resolution image patch from the dictionary matrix and its coefficients. 
The existing approach for the dictionary based super resolution requires the pre-trained dictionary. The 
pre-trained dictionary needs the capacity to store the dictionary and it cannot change the parameter 
for patch size, dictionary size and magnification. The proposed method generates the dictionary for the 
sparse representation dynamically from the low resolution images and eliminates the requirement of 
the pre-trained dictionary. In addition, the proposed method uses the L2 approximation for high 
resolution patch reconstruction rather than L1 approximation in the existing method. It largely reduces 
the computational cost while preserving the quality of super resolution. 
The fourth chapter handles the technique to remove the blur from the image. The blur is included 
in the image due to an incorrect camera focus or camera shaking. The blurred image is assumed by a 
convolution of the blur kernel and the original image. This research handles the blind-deconvolution 
algorithm which estimates both blur kernel and the restored image. For the blur estimation process, 
the proposed method improves the precision using a feature extraction filter. For the image restoration, 
the proposed method applies a residual deconvolution in the frequency domain, which improves the 
computational cost. 
The fifth chapter concludes the results of each chapter and summarize this research. 
